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(54) YCTPORCTBO JU\R PEMOHTA OBCAA* 
HOd KO/IOHHbl B CKBAXMHE 

(57) H3o6pereHMe othocmtca k jKcnnyarauwM 

HC^TAHMX II nSOBUX CUaXMH N M0X6T 6utw 

McnonvaoMHO npn Naps iuhuhmm ucmcwtho- 
ro KO/itua m coiabhmm aitpaHoa H3 TawnoHax- 
hux MaTepManoa aa o6cbahoA koaohhoA. 
Uenk - pacuittpeHftte TexHoaorwecxMx soa- 
MoxHOcreA yc.poAcraa sa cner o6ecne**CHM* 
OAHoapeMeHHoro c yctbhobkoA peMOHTHoro 



2- 

narpy6ica TaMnoMMpoaeHMa aaxoaoHHoA 30- 
hu. A»a SToro paAMatwH we OTxepcrM* noaoro 
ujTOica nepeicptmi a mcxoaxom noaoxceHMH 
rapMeTMHHUMM neperopoAxaMM MexcAy rnapo- 

UWIKHAPaMH. noauA 1UTOK a KMX<HeA M3CTM 

mmmt yoraHoaaeHHUA Ka kcm c bosmoxcho- 
ctmo orpaHmeMHoro oceaoro nepeMeutenHR 
itMflMHAPMsecKMA nepeicpweare/tw c $pmkum- 
ohhum ^oHapen. B nonoM urroxe noA uwimh- 
APMmockmm nepexpueaTeaeM ewno/iHeHw 
paAHaawKua oraepcnM. UMaMHApwieacMA tier 
pexpwaaTaab ycraHoaaer c bosmoxmoctww 
nepexpvTMa nocaeAHMx npn xoa« uitoka 
aaepx. flocae aaxasxn m npoAaaxM TaMnonaxc- 
Moro MaTepMaaa pacnoaarax>T pcmokthuA 
nrrpyCox Hanpama aoMM MapyuicHMn oOcba- 
hoA xoaoHHU. flepeMeuieHMeM ycrpoAcraa 
aaepx nepexpwaaxrr paAMaafcHwe OTaepcmx 

MHAMKAPM^eCKKM flCpeKpWMTe/ieM. 3aT6M B 

ycrpoAcrae co3Aaxrr paCxxee ABMxceHMe. rip* 
stom «*op w ftxoAMT a aauenaenMe C KOftOHHOA. 
2 mi. 



M3o6peTeHMe OTHOCirrca x 6ypeMMK> m 
axcnayaTauHM hc^tahux m raaoaux cxaaxaiH m 
Hoacef McnoabaoaaTwca rp* HapautMaaHMH 
tieMCHTNoro xoawua m cosabhmm axpanoa Ma 
TaMnoHaxcHwx MBTtspMaaoa aa o6cbahoA ko* 
aoHKoA c nocaeAywmeA repMerMjaiiMeA 06- 

CBAHOA KOAOMHU MeTBJ1flM«*eCKMM fUlBCTUpeM 

a He^TBMUx. rasoaux m boabhmx cxaaxatHax 

Ueauo M3o6peTeHMB xbtuctcx pacuiMpe- 
hmb TaxHoaorasecKMx BoaMoxcHocTeA ycrpoA- 
craa nyTBM ofccneseHMX OAHoepeMetfttoro c 
ycTBHOBRoA peMOHTHoro narpySxa tbmhohm- 

POMHMX aaXOAONNOA 30HW. 



. Ha <t>nr. 1 MaoGpaxceHO ycrpoftCTao &nn 
peMOKTa oOcbahoA KO/iOHMu b cxBaxiMHe. cny* 
meHHoe a cxaaxcMMy, a momckt aaxanxM tbm* 
noMMpyotuero MBTepMaaa; Ha 4>wr. 2 - to xc. 
npM ycTBHOaxe naacrupa. 

YcrpoAcTBO Aaa peMONTa o6cbahoa ko* 
aohhu a cxaaxcMHa coctomt m3 uxopa 1 . cayxca- 
mero Ann onopu ycTpoACTaa Ha xoaoHHy. 
rHApaaaMseCKoro AOMxpara a anAe xopnyca c 
nocaoAOBBTeakHo ycraHOBaeHHUMH b hcm 
rwApouHaHHApaMH 2 c repMCTHMHWMM nepero- 
pOAxaMM 3 MexcAy hmmm. B xopnyce Teaecxo- 
nMsecxH ycraHoaaeH noauA ujtok 4 c nopui- 
hxmm 5. pacnoaoxceHHUMH a ntApouMaHHA* 
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pax. h paAHankHUMH otmpctmumm A Ann con- 

3M nO/IOCTM UITOKB C nO/IOCTflMH rMAPOUM/IMM- 

APob. PaAHa/ibHbie otbbocth* A nepaicpuTw b 
mcxoahom nonoxeHHH repMemHHUMM nepe- 
ropOAKaMM Me^Ay uh/immapbmm. B hmxhbA 
MdCTM nonoro urroxa ycraHoaiteHa mApaanM- 
secxaji AopHwpyioiuafl rofioaxa 6. 

MexAy xopnycOM m iMAPaajiMHecKoA ao* 
pHMpyiouteft ronoaxoA pacnonoxeH pcmomt- 
huA naTpyfox 7. B hmjkhbA nacm nonoro 
uitokb noA rHApaamwecKOA AopHMpyiomeA 
rorr>axoA ycraHOBAeH c bo3mokhoctwx> orpa- 
HKMCHHoro oceaoro nepeMetuaMM* mmamhapm- 
mccxmA nepexpuBareAt 8 c 4>pmkumohhum 
<t>OHap€M, a noA ukamhap« i «*ckmm napaxpu* 
aaTeaeM a nonoM urroxa auno/iHeHu paAMBAk- 
muc OTaepcma 9 Ann UMpxynnumt a mcxoahom 
noiioxeHHM TaMnoHaxHoro MaTepMana. B 
aepxHeA Macro nonuA urrox 4 xecrxo cb*3bh 

c TpaHcnopTHOfl KOAOHHOA Tpy6 (MaCOCHO- 
xoMnpeccopHWMH Tpy6dMM) 10. 

YctdoActbo Ana peMOHTa oocbahoA xo- 
aohhu a cxBaxcMHe paGoTaer oieAyiouiMM 06- 
paaoM. 

flocne cnycxa ero Ha TpaNcnopTHoA xo- 
noMHc Tpy6 a cxaaacMHy paAttanbHue oTeep- 
CTMff 9 pacnonaraiOTca NanpoTMa 3ohu 
HapyuieHMA oocbahoA koaohhu. OrxpuBaxrr- 
en paAnanwHue OTsepcTMa 9 nepeMeuieHMeM 

yCTpOACTBB BHM3. B MCXOAHOM nOAOXCCHMM pa- 

AMaiiwiue OTBcpcTMA A nepexpuTu. flpM 7a- 
xom pacno/ioxeNMM paAMaittKUx oraepcrM A A 
m OixpuTux pcwHanwMkix OTaepcTMflx 9 npoM3- 
boamtcii aaxaMxa TaMnoxaxHoro MarepMaaa a 
3ony HapyuieHMn o6caAHOA koaohhm m aaAae- 
/iHBaHMe ero aa o6caAHyx> xonoHHy. 

flooie 3dxdHKM m npoAaaxM TaMnoHaxno- 
ro MaTepMana pucnonaraxrr pcmohthmA naT- 
py6ox nanpoTMB 3ohu HapyuieHMJi oocbahoA 
xo/iohhw. nepeMemeMMeM ycTpoAcraa BBcpx 
nepexpuBdiOT paAManbnue otbcpctmb 9 um« 
/imhaphmccxmm nepexpuBBTeneM 8. 3aTeM a 
ycTpoAcTae coaAaiOT pa6osee AaaneMMe. npn 

3TOM XKOpk 1 BXOAMT B jauefUieHMC C XO/IOH- 
HOA. 

nepeMeuieHMOM TpaHcnopTHoA kojiohhu 
Tpy6 Bsepx nporarMBaiOT rMApaanMHecxyx> ao- 
pHMpyioutyio ro/iOBxy anyrpk peMOKntoro nar- 
py6xa, oTBepcTMa a urroxa buxoabt mj 
repMeiMNHux neperopoAOx m xcmaxoctw no- 
crynaeT b umhmkapu ruApaBAHMecxoro aomx- 



paTa ($Mr. 2). npw AaAtnaAuieA aaxavxe xka- 

KOCTM rMAP«BilMSeCKMA AOMKpBT npoTurwiaeT 

ro/ioaxy 6 anyTpM peMOHTHoro narpy5xa hb 
AnMHy, paaMyio xoAy nopuiHeA. Oahobdcmch- 
5 ho ocyutecTBAaxrr noAweM TpancnopTHoA ko- 
aohhu Tpy6 hb BOAMiMHy xoAa nopuineA 
AOMxpaTB. OcTaauryxKB sacrw paMQHTHoro 
naTpyOxa pacuiMpaioT npoTarMaaHMBM ro/io- 

BXM 6 C nOMOlUWIO TpaHCnOpTHOA KOIIOHHU 
10 Tpy5 M T8ABBOA CMCT6MU, riOCAB pBCUJHpBHMfl 

m npMxaTMA peMOHTHoro naTpyCxa no bc«A 
Amma ycrpoAcrao cnycxaiOT a xpaAHee hh*- 
nee RoaoxaHMe, otkpubbiot paAManbHue ot- 

aepCTMB 9. npOMUBBlOT CKBdXCMHy AO BUMUB3 

15 TaMnoHBKHoro Marepna/ia m aoahmmbiot ycr- 

POACTBO MB CKBBKMHU. 

OopMyAa M306p6T6HHH 

YctpoActbo Ann pcMOHra o6cbahoA ro- 
20 hohhu a cxaaxMHC. BKiiiOHaK)utee xopnyc c 
axopeM m noaieAOBaTe^wHo pacno/soxeHHu- 

MM B H6M rMAPOUMAMHAPaMM C repMCTHMMUMH 

neperopoAxaMM MOXAy hmmh, Te^ecxonnse- 
ckm ycraHOB/ieHHuA b xopnyce no/iuA uitox c 

25 nOpUIHBMM, paCnOAOXBHHWMH B rMAPOUM/IMH- 
ApaX, M pdAMaiSbHUMM OTBepCTMAMM AHB CBB3M 
nOAOCTM UlTOXd C no/IOCTBMM rHAPOUM/IMHA* 

POB. rMApaanMsecxyio AopHMpyx>iuyio rono- 
Bxy. ycTaH08iieHHyx> a nnxcneA msctm noiioro 

30 urroxa, ycraHoaneHHwA MexAy xopnycoM m 
rHApABAMsecxoA AopHMpyiouxeA ronoaxoA pe- 
mohthuA narpyOox m TpaHcnopTHyx} xonoHHy 
Tpy6, xecrxo CBBaaHHyio c ho/ium uitokom b 
•epxHeft ero nacTM, or n mm a iou<e ecu tom, 

35 hto, c ueAbio pacuiMpeHMa TexHoaorMsecxMX 
BOdMOxcHocTeA ycTpoACTBa nyreM odecnose- 
hmb OAHoapeMeHHoro c ycTaHoaxoA pbmomt- 
Moro naTpy6xa TaMnOHMpoaaHMn aaxoAOHHoA 
aoHu, paAMdAbHue OTaepcTMn nonoro uitokb 

40 nepexpuTu e mcxoahom noflo*eHMH repMe* 
tmmhumm neperopoAxaMM Mex^y tmapoum- 

/IHHAPBMH. nDM 3TOM nO/lbfA UITOX B HMKHeA 

m3ctm MMeer ycTanoBneHHuA hb mcm c bob- 
MOKHOcrtio orpaHMHeHHoro oceeoro nepeMO- 
45 tueHK* i|M/i m h apm m cc xm A nepexpuBdTeAw c 

^PMXUMOHHWM <K)H a peM, B nO/IOM UlTOKe noA 

UM/iMHAPMsecxMM nepexpyaaTe/ieM awnoiiHB- 

HU paAMBAWHUB OTBepCTMff. B UMilMHAPMMe* 

cxmA nepcxpuBatcTiw ycraHoa/ien c bo3mox~ 
50 hoctvio napexpuTMA noaieAHHx npn xoao no- 
noro urroxa aaapx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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